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For Priority Projects
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. The County of San Diego. Watershed Protection, Storm Water Management, and Discharge
* Control Ordinance (WPO) (Ordinance No. 9424) requires all applications for a permit or
approval associated with a Land Disturbance Activity mmst be accompanied by a Storm Water
" Management Plan (SWMP). (section 67.804.f). The purpose of the SWMP is to describe how the
project will minimize the short and long-term impacts on receiving water quality. Projects that
~ mcet the criteria for a priority project are required to prepare a Major SWMP. '

- Since t'_ﬁe SWMPisa living document, revisions may be neclassary dnnng ‘various stages of
approval by the County. Please provide the approval information requested below.

Does the SWMP

. Project Review Stage - |_need revisions? I{gﬁol;rg:t? :
' . ‘ [ YBs | NG ‘
TENTATIVE MAP/SECOND SUBMITTAL T ves | oTri2ios

: -'Insﬁ'ucﬁon's for a Major SWMP can be downloaded at hitp Jwrwre.co.san-
_diego.ca.us/dpwlstqnnwaxerisgm.hjml‘_. _ o S

Completibn of the folloWing checklist and attachments wﬂlfulﬁll the requirémmts of a Major
- SWMP for the project listed above. T o

 PROJECT DESCRIPTION

. Pleaso provide a brief description of the ﬁfojccf in the folioﬁ&hg.bdx. For example:

- _ The 50-acre RC Ranch project is located on the south side of San Miguel Road in the County of San Di_egﬁ (See

Attachment 1). The project is approximately 1.0 mile east of the intersection of Sah Miguel Avenue and San Miguel
" Road and 1 mile south of the Sweétwater Reservoir. This project will consist of a planned residential community
- comprising of 45 single-family homes 72 and multi-onit dwellings, -~ s L '

-




; l ’ The 1.95 acre {gross) project is located In Rancho Santa Fa in the County of San Diego af the end-of Camino Selva in between Villa
De Santa Fe and Villa De La Valie. (see Attachment A). This projéct will consist of canstruction of § residential units. The
| surmounding !and use is single family residentlal.

| l | PRIORITY PROJECT DETERMINATION
': Please check the box that best descnbes the project. Does the pro; ect meet one of the following

l  criteria? _
PRIORITY PROJECT ____ YES | NO

Rcdcvclopmcnt within the County Urban Area that creates or adds it ieast 5,000 | o

_' | net square feet of additional impervious surface area R
i Residential development of more than 10 units |~

| Commercial developments with a land area for development of greater than

P { 100,000 square feet _ _ NO
i - | Automotive repair shops ‘ ' - NO

Restaurants, where the land aréa for developmmt is greaier than 5,000 square NO

T | feet
l ' Hillside devclopnr:nt in an area w1th known erosive soil conditions, where there {1

will be grading on any natural slope that is twenty-five percent or greater, if the YES

' | o development creates 5,000 square feet or more of impervious surface
P " | Environmentally Sensitive Aveas: All development and redevelopment located
A within or directly adjacenit to or discharging direcfly to an environmentally

' I - sensitive area (where discharges from the development or redevelopment will
Sl T | enter receiving waters within the mwromma]ly sensitive area), which cither -
20 | ereates 2,500 square feet of impervious surface on a proposed project siteor
"y ... . | increases the area ofzmperwousness ofa proposcdprqoct s1tc to 10% of more of -
ey l - | its natwrally occurring condition, - :

NO

1 Parking Lots 5,000 square feet or more or w1th 15 parkmg spaccs or more and

RETE potentially exposed to urban ranoff
b | - . | Streets, roads, highways, and freeways which would create anew paved surfaoc '
| thatis 5, 000 square feet or g:reater L _

ves |-

B I " | - Limited Exclusion' Trcnclung and rmurfacmg Work associated with utzhty pro_]ccts are not o

N pI’OJ jects are Subjcct to SUSMP reqmrements if one or more of the cntena above are mct.

. considered priority projects. Parking lots, buildings and other structures associated with uUhtY o 3 L

l o oy ',_If you answcred NOto allthe qu&eﬁons, then STOP Pleasc complctc aMmor SW”MP for your L |

L poedt, -




e I_f you answered YES to amf of the questions, please continue. .

The following questions provide a guide to 'coliectjng information relevant to project stormwater
-_quality issues. Please provide a description of the findings in text box below.

__QUESTIONS . .| COMPLETED | NA
1. ‘| Describe the topography of the project area. GRADUAL HILL
2, | Describe the local lan.d use within the project area and adjacent SINGLE FAMILY
| areas. - | RESIDENTIAL
3. | Bualuate the presence of dry weather flow. B NONE

4, | Determine the recewmg waters that may be affected by the prcgect
throughout the project life cycle (i.¢., construchon rmaintenance ~ |COMPLETED
| and operauon) _
5. | Por the project limits, list the 303(d) impaired receiving water lcompLETED
bodies and their constituents of concert. :
6. | Determine if there are any Hzgh Risk Areas (municipal or
domestic water supply Teservoirs or groundwaier pcrcolanon
. facilities) within the project limnits,
7. | Deterntine the Regional Board spemal requirements, mclud:ng COMPLETED
. TMDLs, effluent limits, ete. |
8.. | Detenmine the general climate of the project area. Idenufy annual
- | rainfall and rainfall intensity carves. .
9. - | If considering Treatment BMPs, determine the soil classification, |compLeTED
permeability, erodibility, and depth to groundwater. ‘
10. | Determine contaminated or hazardous soils within the proj ect a:fea. COMPLETED

COMPLETED

COMPLETED

““Please“prmdé E descnpm ofthe firdings im the following box: For exarrple; —
Thé project is located in the San Diego Hydrologio unit, The area is characterized by rolling grassy hills and shivibs.
Romoff fiom the project drains into a MS4 that eventually drains to Los Coches Creck. Within the pro}ect lnmt there
areno 303(d) impaired receiving water and no Regional Board special reguirernents. :

The project Is located in the San Dieguito River Watershed and in the Rancho Santa Fe hydrologic unit (905 11). Drainage for this
projéct will discharge to an existing dratnage channel along Via Del La Valle that feeds Into an unnamed trihutary cf the San Dteguito -
- River. ‘lhe project is approxlmately 1 milé from the San Digguito River. . i

" According to the Galifornia 2003 303d Rist pubiished by the San Diego Reglonal Water Quallty Contml Board, the San D!egulto e
Lagoon Mouth in Solona Beach Is the only impa!red water body assodaled with lhls project. - o

‘| The projec les inthe Rencho Santa Fo hydrologic subarea wlthln the San Dieguito River hydmlogic untt. Porﬁcms oﬂhls o D I
watershedarelmpalredforbaderialndloators R Dol N R

The slte Is approxlmate!y 3 miles from this watershed

i _‘i'{Complcte the checkhst below to detenmnc 1f ‘I‘rcatmcnt Best Manngemcnt Prachces (BMPs) are__ S

Sl reqmred for the project
[ “CRITERIA YES NO | INFGRMATION
L Istlusancmergcncy prOJect B £ NO | If: YES, goto 6. ST
Y e i T ENO, contmuetoZ
o2 HaveTMDLs bem estabhshed. YEs | | IfYES,potoS.



No.| CRITERIA . ~ [YES| NO | INFORMATION

for surface waters within the - If NO, continue to 3.
“project limit? . o
3. | Will the project direclly ‘ If YES, goto 5.
‘ discharge to a 303(d) impaired - No | IfNO, ¢ontinue to.4.
receiving water body? .
4. | Isthis project within the urban If YES, continue to 5.
" | and environmentally sensitive ' | IfNO, go to 6.
arcas as defined on the maps in
“Appendix B of the County of NO
San Diego Standard Urban |
Storm Water Mitigation Plan
Jor Land Development and
: Public Improvement Profects? | . :
5. | Consider approved Treatment | . If YES,goto 7.
BMPs for the project. - -
6. | Project is not required to ' Docurnent for Project Files by
.| consider Treatment BMPS 'referem:ing this checklist.
7. | End . : -

Now that the need for a trcatmcnt BMPs has becn dctcmncd othcr mformauon is needed to
complete the SWMP. . :

‘WATERSHED

" Please check the watershed(s) for the project. R B
O San Juari, - ‘0 Santa Margarita -~ OSan LuisRey O Carlsbad
. B San Dieguito - [0 Penasquitos 0 San Diego [J Pueblo San Diego

OSweetwater. -~ [Otay . OTijuana

- Please promde the hydxologtc sub—area and numba(s)

Number ' o O Namie

oot | o RANCHOSATARE ¢

o vailable at the Regzonal Board office orat
e -.'htbp //www swrcb ca govlrwchfpro.qrams!basmnlan hu:nl

an b obtained from the Water Quality Cmtml Plan F-:;r The San D:egn Basm whmh ig:

Please prov:dc thc bencﬁmal uses for Inland Surﬁacc Waters ami Ground Watcrs Bcneﬁclal Uses ) . - ; o




: ‘Hydrologic Unit
SURFACE WATERS Basin Number | é

‘REC2
WARM

CQLD

. > | WILD

> | BIOL

X | RARE
SPWN

Inland Surface Waters 905.11

AGR
ND
' PROC
GWR.
FRESH
POW
x| REC

" | Ground Waters NA

" X Existing Benoficial Use -
0 Potential Beneficial Use
* Exoepted from Municipal

POLLUTANTS OF CONCERN

o Usmg Table 1, 1dentify pollutants that are anuclpated to be generated from the proposed pnonty
project categories, Pollutants associated with any hazardous material sites thathave been
. remediated or are not threatcned by the proposed project are not considered a pollutant of
COTLCEI.

Table 1. Antlcipated and Potenhal Pollutants Gemrated by Land Use Type

K B} . General Pollutant tf Categories
Priorify . | fo Oxygen ' .
|Project - C : Heavy | Organic | Trash & | Demanding 011& Baoteria &| - -
_ Catcgories Sediments | Nutrients | Metals | Compounds| Debris | Substances | Orease Viruses Pesticides
S R_egidc@ﬁ»,_] ellex U Xy
Development | - - - i I -
Development | PO, | op@ L o pe Fxtop e | x| B PO
o [Astomotive
e RepalrShops_;

x oo e e foxo b

o oxea -

' Rcszaumnts s
RN 17 TR RESeSA I
Devc!oprnent Xl X

[ >5000ft3 SR IR




. |(1) A potential pollutant if landscapmg exists onﬁsrte

(4) Including petroleum hydrocaibons.

) ) Gmeral Pollufan! Categorles

- \Priority . Oxygen .

Projéct _ ' \ Heavy | Organic | Trash & |Demanding| Oil& |Bacteria & .

Categories Sediments | Nuirients | Metals Compounds Debris | Substances | Grease Vimises. | Pestivides |
[Pardngtos | PO PO X | 1 x p® X P

Streats, . ] : : : . :

Highways & X pio X X® X pP® X

Frecways . . . - ) :

X = anticipated

P = potential

(2) A poteritial pollutant if the project includes uncovered pafkmg areas.
(3) A potential pollutant if land-use involves food or ammal waste products

R (0] Inoludmg solvents.

Note' If other monitoring data. that isrelevant to the project is avmlablc Please include as

Attachment C,

CONSTRUCTION BMPs

Please check the construction BMPs ﬂiat may be used. The BMPs selocted are those that will be
. implemented during construction of the project. The applicant is responﬂble for the placement

. and maintenance of the BMPs selccted
| Sﬂt Fence

o Flbcr Rolls

Dcsﬂtmg Basin
Gravel Bag Berm

B Steet Sweepmg and Vacuummg
B Storm Drain Inlet Protection |
] Stockpile 'Ma.n‘agement‘ '
'@ Solid Wasto Management
 Stabilized Constructlon EntancelEmt
_' Dewatenng Operatons S
Vehicle and. Eqmpmcnt Mamtenancc

cmom

i ‘pnorto ﬁnalbuﬂdmgiapproval i

 SITE DESIGN |

-'_m._-a% RO®RO® O

Sandbag Barrier .

Material Delivery and Storage
Spill Prevention and Conn‘oi '
Coﬁcrctc Waste Ma:mgement‘
Water Conservauon Practices

. :'Pavmg and Gnndmg Operauong IR

Any minor slopes created incidental to constmcton and not subject to a major or minor . e
. gfading permit shall be protected by covering with plastic or tarp prior to a rain event, and
~“shall have vegetative cover mstabhshed vm]u.n 180 days of compleuon of the slope and

| : To minimize stormwater :mpacts s1tc dcmgn measures must be addressod The followmg
chcckhst prowdcs optlons for avo1dmg or rcdumng potcnttal unpacts durmg pro;ect planmng If




YES is checked, it is assumed that the measure was used. for this proj cot. If NO is checked,
pledse prowde a brief explanation why the option was not selected in the text box below.

. OPTIONS YES NO | N/A
1. Can the proj ject be relocated or realigned to avoid/reduce nnpacts
to receiving waters or to increase the preservation of critical (or YES
problematic) areas such as floodplains, steep slopss, wetlands, and -
areas with erosive or unstable soil conditions? ,
1'2. | Can the project be designed to minimize impervious footpnnt‘? YES
13. | Conserve natural areas where feasible? YES |-
4, Where landscape is proposed, can rooftops, inpervious sidewalks, |. cq
. walkways, trails and patios be drained into adjacent landscaping?
5. For roadway projects, can structures and bndgw be designed or _
: located to reduce work in live streafns and minimize construction N/A
impacts? . -
6. | Can any of the fo]lomng methods be utilized to minimize erosion
| fromslopes:
6.a._ | Disturbing existing slopes only when ncoessa'ry‘? " YES
6.b. | Minimize cut and fill areas to reduce slope lengths? YES
6.c. | Incorporating retaining walls to reduce steepness of dopes VES
or to shorten slopes?
6.d. | Providing benches-or terracaﬂ on high cut and fil slopcs 0 | ves
- | reduce concentration of flows? -
6.¢. | Rounding and shaping slopes to reduce conccntratcd flow? | ves.

channels?

6.f | Collecting congentratcd flows i stabilized drains and

box.

Plcase prowdc a bncf cxplananon for each option 1hat was checkcd N/A or NO in the fo]lomng

‘| NOT A ROADWAY PROJECT

S :If ﬂle projH ect mcludes work in chaxmels, thcn complete the followmg checkhst. Infomnuon shall i

- -bc obtamed ﬂorn the pI’OJ ject dramagc rcport

No

NA '_

C'OMMENTS E

S : CRITER.IA NO
L Wﬂl the project incredse vcloclty or volu.mc of ves o If YES go to 5
L | downstream flow? T
e, | wWill the project dischaxge to unlmed cha:mels‘? R e If YES go to 5
3 Will the project increase potential sedimmentload | = -} o] 0

If YES go to 5,




No. ' CRITERIA YES | NO | N/A COMMENTS
b of downstream flow? ~ . .
1_ 1 4. | Will the project encroach, cross, rcallgn, or If YESgoto 7.
' | canse other hydraulic changes to a stream that | o
) | may affect upstream and/or downstrcam channel
1 . stability? - .
i: 5. | Review channel lining maienals and des1gn for NO Continue to 6,
e ' stream bank erogion. .
P 1 B - 16. | Consider channel erosion conu‘ol measures o Continue to 7.
: | within the project limits as well as downstream. | Vs
Consider scour velocity. : ' . .
7. | Include, where appropriate, energy d1331pauon ves | "1 Continue to 8.
devices at culverts. . -
8. | Ensure all transitions between culvert _ . Continue to 9.
' outletssheadwalls/wingwalls and channels are VES
- smooth to reduce turbulence and scour.
9. | Include, if appropriate, detention facilitics to YEé N
reduce peak discharges. , s BN B .
10. “Hardcmng“ natural downstream areas to prevent Continue to 11,
erosion is not an acceptable technique for '
protecting channel slopes, unless pre- 1 YES
devclopmt conditions are determined fo be s0
erosive that hardening would be required even in
. the absence of the proposed development,
AN E 11. | Provide other design principles that are - - | | Continueto 12. |
: J ;_._.v D S '@Epﬁ?ﬁblémdaquaﬂytﬁffecﬁ = e e |_YES. 1 .. R ' IV IRV
e 12. |End - ‘ . ' : s :
SOURCE CONTROL .
. Please completo the following checklist for Source Control BMPs If the BMP is not apphcable
i 'for ﬂI]S project, then chcck NIA only at the main catcgory S ST
BMP - Sl 'YES 3NO_' 'N!A [
13 Provnde Storm Drain System Btenciling and ng_n_ge o e )

“ | la. | All storm drain inlets and catchbasins wsthmthepro;ectareashallhavc |

| astencil or tile placed mthpmhlbmvelanguage (suchas: “NO - | ygs’™ 2
DUMPING - DRAINS TO : ”) and/or graphwal :cons to o feob
discourage illegal dumping, '

Lb. | Signs and prohibitive language and/or gmphlca] icons, wh1ch prohib1t R EE B
' illegal dumping, must be posted atpubhc acoess pomts along channels Noves ]
| and creeks within the project area.” e § ERERS
. Des:gn Outdoors Material Storage Areas (o Reduce Pollntmn Introdnctmn i IRERaA it
‘1 2.a. | This is a detached single-family residential proJect 'I‘hemfore, personai Sloves )i
1 storage areas ate exempt from ﬂus reqmmment. o I




YES

BMP _ NO | WA
2b. | Hazardous materials with the potential to contaminate urban runoffshall |
| eitherbe: (1) placed in an enclosure such as, but not limited to, 2
cabinet, shed, or similar structure that prevents contact with runioff or N/A
spillage to the storm-water conveyance systern; or (2) protected by
secondary containment structures such as berms, dikes, or cutbs, .
2.c. | The storage arca shall be paved and suﬁi ciently 1 1mp¢mous to contain NIA
leaks and spills.
2.d. | The storage area shall have 2 roof or awning to minimize direct N/A
: precipitation within the secondary containment area. .
3. Desxgn Trash Storage Areas to Reduce Pollution Infroduction
3.2 | Paved with an impervious surface, designed not to allow run-on from
{ adjoining areas, screcned or walled l:o prevent off-site transport of trash; | YES
. _jor
3b. | Provide attached lids on all trash containers that exc]ude rain, or roof or YES
awning to minimize diréct precipitation.
4, | Use Efficient Irrigation Systems & Landscape Design
The following methods to rednce excessive irrigation runoff shallbc
considered, and lucorpomtcd and 1mplement¢d where determined appl 1cable YES
and feasible.’ :
4.a. | Employing rain shutoff devices to prevent imrigation aﬂerprccxpltahou YES
4b. . Designing imigation systzms to each landscape area’s specific water YES
. requireimnents. ’
4.c. | Using flow reducers or shutoff valves triggered by a pressure dropto ~ |
.| control water loss in the event of broken sprinkler heads or lines. | YES
144 | Bmploying other comparable, equally effective, methods to reduce L
irrigation watcr t'unoft‘ . _ | YES
S- Pﬁ?ﬁfe RO‘a‘dK . O RV e
-1 The design of private roadway drainage shall use aﬂeast one of the foliomng
5.a. | Rural swale systemn: street sheet flows to vegetated swale or gravel
' ‘shouldar, curbs at street comers, culverts under dnveways and street ‘NO L}
Crossings.
3b. | Urban cutb/swale system: street slopes to cmcb penodlc swale m]ets YES
_ drain to vegotated swale/dbiofilter,
5.c. | Dual drainage system; First flush caphured in street catch basins aud 3 RS W B
discharged to adjacent vegetated swale or gravel ; shou]der lngh ﬂows ) jNo
connect directly to storm water conveyance system. i e
5.d4. - | Other methods that ae comparable and equally eﬂ'echve w:lt‘mn the ' SRR NO
project. 3
| 6. | Residential Driveways & Guest Parkmg '
' | The design of driveways and pnva.te remdenhal parkmg areas sha]l use ohe at .
least of the following features. o e
6.a. | Design driveways with shared access, ﬂared (smgle ia,ne at strect) or oo
" | wheelstrips (paving only under tires); or, drain into Iandscapmg pnor to | YES | - |-
discharging to the storm watér conveyance system. 3 D
_1.6b. | Uncovered temporary or guest parking on private residential lots may N
' | be: paved with apermeable surface; or, designed to.draininto =~ . | ves
- | landscaping priot ¥ discharging to the storm water convcyance system . s
1 | 6.c. | Other feattues whmh are conmamble a:nd equally eﬂ‘echve | YES
17. DockAreas . o




N/A

NO

N

BMP YES
Loadmg/unloadmg dock areas shall include the following. g
7.a. | Cover loading dock areas, or design drainage to preclude urban run-on NIA
and munoff. ‘
7b. | Direct connections to storm drains from depressed loading docks (lruck NA
_ | wells) are prohibited. |
- | 7.c. ] Other features which are comparable and equally eﬁ'echve NIA
8. | Maintenance Bays
"} Maintenance bays shall include the folowing, .
8.a." | Repair/maintenance bays shall be indoors; or, d@mgned to preclude NIA
urban run-on and runoff.
8b. | Design a repaivinaintenance bay dramage system to capture all wash
- | water, leaks and spills. Connect drains to a sump for collection and
_ disposal. Direct connection of the repair/maintenance bays to the storm | NIA
. drain system is prohibltei If required by local Ju.nsd:ctmn obtainan
. Industrial Waste Dischargs Permit. :
| 8.c. | Other features which are comparable and equally effoctive. N/A
9, | Vehicle Wash Areas . "
| Priotity projects thatinclude areas for mshng/stmm c]&nmg of vehicles shall NIA
uge the following,.
9.2, | Self-contained; or covered witha roof of overhang, NA
9.b. | Equipped with a clarifier or other pretreatment facility. N/A
9.¢c.. | Properdy connected to a sanitary sewer. o NA L
9.d. | Other features which are conqmablc and equally eﬂ'ectxvc NA
10. | Outdoor Processing Areas ' N/A
‘Outdoor process equipment operations, such as rock grmdmg or crushing, . '
painting or coating, grinding or sanding, degreasing ot parts cleaning, waste -
Tpiles; and wastewater and solid wiste treatiment and disposal, aod other | BREA K
operations determined to be a potential threat to water quahty by the Oounty '
shall adhcre to the following requircments, .
10.a. | Cover ot enclose-arcas that would be the most.mgmﬁcant source of
: polhitants; or, slope the area toward a dead-end sump; or, discharge to
the sanitary sewer system following appropriafe treatment in accordance
with conditions established by tlie applicable sewer agency. :
10.b. | Grade or berm area to prevent im-on from smmimdixig aroas. 5 - NIA
10.¢. | Installation of stormn drains in areas of equipment repair is prohibtted. NA
s 10.d. | Other features which ave compamble orequally effectwe &
“1:11, | Equipment Wash Areas .- S
.| Outdoor equipment/accessory washing and steam cleamng acuvl ties shall be : Nf{“\
11.a. | DBe self-contained; or covered with a roof or overhang, ~ . - HIA_
{ 11.b. | Be equipped. thh 4 clanﬁer g;rease imp or nther pleteaunent faclhty, N |
J-: o} appropriate .
1 11.c. | Be properly connectedto a samtary sewer. - o NIA .
-] 11.4. | Other features which are comparable or equally eﬂ‘ecuve
12. { Parking Areas L o L
“ | The followmg design conoepts shall be oons:dcled, and mcorporated and S
{ implementcd where determined applicable and foasible bytheCounty, - . .
] 12.a. | Where landscap;ng is proposed in paﬂqng ateas, 1nc01porate landscape

A |

| areas 1nto the dramage desw;n

NA |




SELECTED
CATEGORY VES T NO
First YES
Second YES
Third
Fourth

Please briefly describe the long-term fiscal resources for the selected maintenance mechanismys),

b - ST AT T OO TG A IS A AT . - prgLrot MTRANCS

ATTACHMENTS
Please include the following attachments.
ATTACHMENT COMPLETED | N/A
A | Project Location Map COMPLETED '
B | Site Map ‘ COMPLETED
C | Relevant Monitoring Data COMPLETED
D | Treattment BMP Location Map COMPLETED
E | Treatment BMP Datasheets COMPLETED
F | Operation and Maintenance Program for | aempLeTED
Treatment BMPs
G_| Engineer’s Certification Sheet COMPLETED

Note: Attachments A and B may be combined.

14




ATTACHMENT A

LOCATION MAP
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- ATTACHMENT B

" PROJECT MAP




N ’ o LEGEND: RSO

ILLUSTRATIVE SITE PLAN T B o -
PRELIMINARY GRADING/BMP EXHIBIT ZZZ: i

:' ¥ éllﬁﬁk GUTTER

™\ COUNTY OF SAN DIEGO c——
{1 TRACT 5406RPL L

Bt INLET W/FOSSIL FLTER 0-2
TYFE B STORM DRAN CLEANGEE10
TNRE F INET o7,
12°%12* BROOKS BOX

9" CRATE

S0

P E

SN

/2 TRIBUTARY AREA—%y ',

o

k APH Z88-203-11

TRENCH DRAIN N
ceERiSHGENGEEFAE  EXISTING ROCK WALL
ROCK WALL

RSD RETAIMING WALL -2
DEERENED FOOTING

L
NV our swre:
WYY o see
"Mn&"“/ CUT/FLL URE:
e EasTNG CONTOUR:
e ™ PROFOSED CONTOUR:

> o> BROW DTG D-758
EARTH SWALE

POKD

GRAVEL BAS/SUT FEMCE &C-1. 6 & &

HYDROSEEDING, PLANTING, 5S-2, 3 OR 4
GEQTEATILES, MATS & FIBER ROUWS

STABUZED CONSTRUCTION EXIT
RiP RAF SLOPE D40

SAN DIEGUITO ENGINEERING, INC
4407 MANCHESTER, SUTE 103
ENCINTAS, CA 92024
PHONE: (160) #33-%426

CIVIL  ENGINEERING ¢ PLANNING
LAND SURVEYING SCALE IN FEET “a3g

THIS PLAM IS PROVIDED TO ALLOW FOR FULL AND ADEQUATE
DISCRETIONARY REVIEW OF

A PROPOSED DEVELOPMENT PROJECT, '

THE PROPERTY OWNER ACKNOWLEDGES THAT THE ACCEFTANCE
OR APPROVAL OF THIS PLAN DOES HQT CONSTITUTE AN
APPROVAL TO PERFORM ANY GRADING SHOWH HEREQN. AMD
AGREES TO GBTAIN VALID GRADING PERMISSIONS BEFORE

GOMMENCING SUCH ACTMITY.

SHEET 1 OF 3
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 TREATMENT BMP LOCATION MAP
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ATTACHMENT E
TREATMENT BMP DATA SHEET

(NOTE: POSSIBLE SOURCE FOR DATA SHEETS CAN BE FOUND AT

‘WWW. CABMPHANDBOOKS.COM. INCLUDE ENGINEERING CALCULATIONS FOR
SIZING THE TREATMENT BMP)




Pre

Tributary

Outfall Q](}o

B Area (cfs)
(acres)

Al,A2,A3 |79 22.8

Post (Using Basin Calculations)

Outfall . Tributary Area Q100 (cfs) : “*0,2”Flow Base
(acres) - (cfs)
C2,D1-D3, K1, 2.77 12.2 0.55
F1 '
*(Bioswale) FLOWBASE=CIA= (1)(0.2in/hr)(A)
Pre Dev | Area (SF) | Runoff | Post Dev | Area Runcff(CFS) Differ_ence
Basin B {CFS) | Basin (SF) L
A1,A2 A3 | 343688 22.8 B1,C1,C2,01, | 343688 | 22.2 -8 CFS
D3, E1, F1

Figure 1.0-Pre and Post Development Runoff comparison

Impervious

A1,A2,A3

109082

343,688

31.7

Figure 2.0-Pre Development Impervious Calcs

Y :c1 C2.D1.D3.,E1,F1

e : ’Flgure 3. D-Post Development Empervious Calcs




Vegetated Swale ____ TC-30
‘ ; Design Cpnisidera'}:ibns

m Trbulary Arg{a
u AreaRequired

m Slope’
w. Waler Avahablily

B Descriﬁtion

Vegetated swales are open, shallow channels with vegetation
coevgmng the side slopm and bottom that collect ancfglowly - _Targ eted constntflents '
convey rmoff flow to downstreant discharge points. They are. M Sediment A
- designed to treat rumoff through filtering by the vegetationinthe B Nulrients' L
_channel, filtering through a subscil matrix, and for infiltration 1 Trash .
" into the underlying soils. Swales can benatural or manmade. B Melds = A
They trap particulate pollutants (suspended solids and trace. . 2 B —— e

* metals), promote infiltration, and reduce the flow velocity of © Gl dnd Gre st A
stormwater runoff. Vegetated swales can serve aspartofa 1 N
stormwater drainage system and can replace curbs, gﬂm and Oxgarios -
Storm sewer systems., T . ... Legend (Removal Effectiveress} . |

. & Low - m Hgh

Cahfornia Experience

- Caltraris constructed and monitored six vegetated swala; in- A Medur
southern California. These swales were generally effectivein - '
redm:mg the volume and mass of pollutants in runoff. Evenin
. the areas where the annua) rainfall was only about 10 inches /yr,
 -the vegetation did notrequire additional irrigation. Onefactor -
" that strongly affected performance was the presence of large
- numbers of gophers at most of the sites. The gophets created

v earﬂ:len mounds, déstroyed vegetation, and genera]ly reducedthe

= effectweness of ﬂ:le conirols for ’ISS redncuon S

i Advantages H ' SO TR
o w Ifproperly d&ugned, vegemted, and operated, swales can - o
i serve as an desthetic, potentially inexpensive urban -

_ developinent or roadwdy drainage wnveyance measure mﬂ1
_‘-. mgmﬁcant collatéral water quahty beneﬁts -

Januay 2003 S california Stormwater BMP Handbook - R
AP : ST New Development and Redevelopment R _
S WL cd:mphmdbooksocm SR DR




TC-30 .‘_--”-_ve-g'e'tate'd Swale

Lo Roads1de ditches should be regarded as mg:nﬁcant potential swale/buffer strip sites and

should be utilized for this pm'pose whenever possible.

leltatlons

- = Canbe dlfﬁcuit to avmd channehzahon

- a May not be appropriate for mdnstnai s1tm; orlocatmns where spﬂls may occur

a  Grassed swales cannot treat a very large dramage area. Large areas may be dmded and
_ tmated usmg multiple swalw ‘

o » Aﬁucl( vegemtwe coveris needed for these practlces to fimetion preperly

o They are 1mprac11ca1 in areas with steep topography

" m “They are not effective and may-even erode when flow velocmes areh:,gh, if the grass coveris

-nat propeﬂy mamtamed

- . = Insome places, their use is restricted by ]aW' many local munimpahha require curb and

gutter systemsmremdenhal areas.

" BMPs. .

w Swalesare mores suscephble to fallure if not properly maintsined than olher treamlent

' Design and Slzmg Gu:delmes

' . _ 'I‘rapezo:dal channels arenormally recommended but ather conﬁgurauons such as

iy l p Swales consirucbedm cutare prefelred, m:mﬁ]l areasthatarefar_ ughﬁ'om anad;acmt
“ ¢ “slope to minimize the potential for gopher dam 1S€ S
AR ﬁ]], whlch areproneba slmcmml damagebygophem andotherbmrdmng ammals
U WA d1ve1'se selechon of low growmg, p],anis ﬂl&t fhirive under the s spe :

-, the wet season are preferred. Drought tolerant vegetation should be oonmdered aspeclally

»  Flow rate based design determined by local requirements or s:zed 50 ﬁ:xat 85% of the anmlal
. unoff volume is discharged at less than the design ramfa]l intensity.

. I—Swale shouldbe -designed: sothat ﬂ:zewater leve}does notexceed: 27’31'ds the he;ght of the .

" . grass or 4 inches, wh1ch ever is less, at the design u'eatment rate.
= Longitudinal slopm shm:ld not excesd 2. 5%

- parabolic; can also provide substaritial water quahty mprovemmt and may be easier to i:now
: j‘thandemgnsmthsharpbreaksmslope _

e. Donotuseside _,opesmnst'ucte_dof

_ e szte chmatu; and :
. . watering conditions should be specified 'Vegetation whose growing season corresponds to -

es that; are not partof a regularly nngahedlan.dscaped area.

of the swale should be determmed usmg Manmng's Equationusing a value_ of
'25farMannmg’sn PIOT B R _ -

., Californta Stormwater BMP Handoook . 7 o
o New Developrient and Redevelopment L
S WAL cabmphancbooks com : P

January 2003




VegetatedSwale  TC-30

_ Cons b‘uchon/[nspecmm Consude‘rahans _
- w’ Inchide directions in the specifications for use of appropriate fertilizer and soil amendments
- based on soil properties determined i‘hrough testmg and compared to the needs of the
vegetation reqmrements ‘

‘w Install swales at the tilme of the year: when thereis areasonable chance of successful
- establishment without irrigation; however, it isrecognized that rainfall in a given year may
"ot be suEﬁc1ent and temporary irrigation may beused.

- u 'Ifsod tiles must be used, they should be pIaced so that ﬁlere are no gaps between the tiles;
o sts,gger ﬂle ends of the. ules to prevent the formation of chanmels along the swale or stnp g

' Use aroller onthesndm ensure that no mrpocketsformbetweenﬁlesudandﬂle soil.

" % Whereseedsare used, erosion controls will be necessary o protect seeds for atleast75 days .
: .afteﬂheﬁrstramfall of the season. :

, Performance

The Literature suggests that vegetated swalas represent a prad:cal and potentially effecuve
technique for controlling urban runoff quality. While limited quantitative performance data
+ exists for vegetated swales, it is known that check dams, slight slopes, permesble soils, dense
. grass cover, increased contact time, and small storm events all contribute to successful pollutant
‘rermoval by the swale system. Factors decreasing the effectiveness of swales include compacted
soils, short ivmoff contact time, large storm events, frozen grom¢ short grass helghts, steep
slop%, and h1gh runoff velocities and dlscharge rates,

' Conventlonal vegetated swale dwgns have ach1eved meedresults mremowng partlculate
pollutants. Astudy perfarmed by the Nationwide Urban Rumoff Program (NURP) monitored

runoff qwahty for the pollutemts analyzed.: However the weak perfm-mance of these swaleswas .
“attributed to the hlgh flow velouues in ﬁ:le swales soil compactlon, steep slopes, and shotrt grass

- height.

- Another projectin Durham, NC, momtored mepafomanceofacarfﬂﬂly des:gnedarhﬁmal
" swale that received runoff from a commercial parking lot. The project tracked 11 storms and

8 ?._’nutnems

retention time within the swale, decrease flow velocities, and promote pmﬁmﬂate setiling.

- ~_-:he1pto treat sheet ﬂows entenngthe swale

~ Onlyo stud1es have been’conducted on all grassed_ ls deslgned for water quahty'-(T eble 1} __
. The data suggest relatively high removal rates for some po]lutants, but negauve mmovals for 2
:_'Sc)mebactena, andfalrperformanceforphcsphoms‘ T D ORI

Aenuary 200350 s s D = Californla Stormwater BMP Handbook "
R L A New Deve1opmmt and Redevelopment U
L AL www cabmphandbooks com.

three grass swales in the Washington, D.C., aréa and found no significant improvement in vurban

- conduded that particulat eancentrations of heavy metals (Cu, Pb, Zn, and Cd) were reduced by .~
) appro:umatelysopement However, ﬂ;eswaleprovedlargelymeffecuve for:emovmg soluble P

' The effectiveness ofvegetated swales onn be enhanced by addmg check dams at apprommately .
X7 17. meter (50 foot) incréments along their length (See Fxgure 1). These dams maximize ﬁle RS

Sl Finally, the incorporation of vegemtedﬁlter stnps parallei o ﬂ:ie tcp of the channel banks can }: B




TC300 -"veget_ag:_ed Swale

Table 1 Grassed swale pollutant removal efficiency data
_ RemavalEffiaenme s(% Removal) . . ‘
| Study TSS| TP | TN | NO, | Metals | Bacteria Type.
Caltrapseooé N 77 8 67.1 66 /| 83-90 33 -‘ dry swales
Goigiberg'iggg S 678 a5 | - 1314 | 42-62 100 [grassed channel
gﬁ?&ﬁ{:ﬁoﬁghﬂim : 6o | a5 | - | 26| 216 25 ‘émsse_d channel
bi?ﬁﬁﬁi?ﬁf@ﬁﬁn 83 29| - | 25| a6 | 25 forassed chonne
Wang etal, 1981 . {8 - - - | 70-80 <. Hiyswale
o:hxa'n.etal.,lg&? '. ‘ o8 18] - | 45 |. "37-;81"_ . , dry swale -
. Iﬁa}per,‘:lg_as . ' 87; 83| 84| 80 | 88-90 - dry swale
[Rercher etal, 1983 - 99 9o fooloo | s0 | - |dwswale
-IHa'ri:jer,ls;‘B&' oo 8|y |40 52 | 369 | - wet swale
|Koon,1995 ) | 67| 39 PE | ‘-35t06 ,  ,— Hwet swale '

o Whﬂe itis difficultto dlsungmsh between differeit designs based on the small amount of |
- " available data, grassed charméls generally have poorer removal rates than wet and dry swales, -
~ glthough some swales appear 1o export scluble phosphorus (Harper, 1988; Koon, 1995). It is IlOt
. clear whiy- swalw export bactena. One explanahon is ﬂ:1at bactena thnve in ﬂ:le warm swale

‘ sltlng Criteria

o . The smtabihty of a swale ata site will depend onland use, size.of the area serviced, soil type,

7 1996). | o
B Selechon C-‘ntma avcmoa 1993)

i - Inmxtedtotreatlng afew acrm

o penods but may be necessary only to prevent i:he vegetﬂtmn fmm dymg o

slope, imperviousness of the contributing watershed, and dimensions and slope of the swale
system (Schueler et al.,, 1992). In general, swales can be used to serve areasof less than 10 acres, * . - _
- with slopes no greatm'ﬂmns% Use of natural topographic lows is encouraged and natural . E
. drama,gecom'ses shmﬂdbemgardedassxgmﬂcantlocalresourmtobekeptmuse (Ymmgetal SRR

a Comparablepetfmmancetowetbasms .

'_'fn E ‘Avmlabﬂity of wa.ter durm,g dry penods fo mmntmn vegem.tmn i

1] ="vaﬁable Iand alea

: Rmearch in ﬂ:te Austm area mdmates that vegetated conirols are effectwe at remavmg po]lmts _
" gvén when dormant. Therefore, irrigation is not required to maintain gt'owﬂx durmg dry :

. ’4_'bf 13 R Califorma Stormwater BMP Handbook PO L 3Ja"?—'é_f$".2003 A i
B RN AN SR " New Dévelopment and Redevelopment - ' IR TR
D www,.cabmphandbooks. LOM. o



Vegetated Swale ~ TC-30

The tapography of ﬂ:te site should permit the design of a channel with appropriate S]LC‘P*3 and -
cross-sectional area, Site topography may also dictate a need for additional structural controls.
Recommendations for longitudinal slopes range between 2 and 6 percent. Flatter slopes can be
- used, if sufficient to provide adequate conveyance. ‘Steep slopes increase flow velocity, decrease
detention time, and may require energy dissipating and grade check.! Steep slopés also canbe

* managed using a series of check dams to terrace the swale and reduce the slope to within
acceptable hrmle The use-of check dams with swales also promotes mﬁltmﬁon

Additional Desngn Guidelines -

. time of 9 minutes. This criterion is based on the results of a single study conducted in Seattle,
- Washington (Seattle Metro and Washington Department of Ecologg, 1992), and is not well
- supparted: Anslysis of the data collected in that study indicates that pollutant removalata ..
résidence time of 5.minutes was not significantly different; althiotgh theve is more variability in
that data. Therefore, additional researchin the design criteria for swales isneeded. Substantial
_pollutant removal has also been observed for vegetated controls designed solely for conveyance
(Bartett et al, 1998);- consequenﬂy, some ﬂemblhty in ﬂ1e de:-ugn is walmnted. .

- near the ground surface. Reeent research (Colwell et al,, 2000) has shown mowmg ﬁ‘equency or
o grasshelghthas little or no effect on pollutant removal. - -

.S ummary of Design. Reconnnendanons

dividing bermiis provided. The depth of flow should 1ot exceed 2/3rds the height of
" the grass at the peak of the water quahty demgn storm mtens1ty The channel slope
+—~shmﬂdnotexeeed2 5%~ - e e

2) . Ademg,ngt‘asshelghto% mchemsrecommended

: 3) ‘ Regardl%s of the recommended denennon hme, the swale should 'be not 1ess than.
- 100 feet in length.

_ofﬂ1edm1gustwm,usmgaManmng’snof025.

5) - o “The swale ca,gl’be sized a5 both aheatmentfacihty for the deslgn snorm and asd
.7 conveyance system to pass the peak hydraulic! flows of the 100-year s stormifitis .
R located “on- lme The side slopes shouldbeno steeperman 311 (H V) e

S ':.;Cur'l:) cuis should be at least 12 mches wx, Ievent eloggmg

" f 7) BN Swales muet be vegetated in order ho prowde adeqoate u-eatment of runoff Itls
©7 & important to maximize water contict with vegetation and the soil surface. For.
- : . general purposes, select fine, close—gromn,g, water-Tesistant grasses. I pos51hle, :

o '_ . divert mnoff (other thau necessary 1111g&t1011) dlmng the Pen(’d Of veﬁetatm

. Mostof the design guidelines adopted for swale design spec:fy a minimum hydrauhc residence B

_ Many design guidelines recommend that grass be frequently mowed to mamtam dense coverage "

1) The swale should have a length that provides a minimum hydraullc remdenee timeof
: at least 10 minutes. The maximum bottom width should not exceed 10 feetunlessa .

_ :. Roads1de dltches should be regarded as mgmﬁcantpotenhal swale /buffer slnp sites S
.. and should bé vitilized for this purpose whenever possible, If flowis to be nfroduced
. “through curb cuts, place pavement shghﬂy ahove the elevation of Ihe vegetated areas.

;'January 2003 EORE ""— iy

" Californta Stormwater BMp Handbook R
" New. Development and Redevelopment L
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| 4) 'Ihemdﬂ:lofﬁleswalesholﬂdbedetermmedusmgMa.nmng'sEquauon,,atﬁlepeak o




”’_._kTC_-?O”',_. o ,:_'Vé'géféiféd Swﬁlé-'

. establishment. Wheretunoff diversion is not possible, cover graded and seeded
areas with suitable erosion control materials.

: Mamtenance

. 'The useful life of a vegetated swale system is directly proportional to its mmntenance frequency
If properly designed and regularly maintained, vegetated swales can last indefinitely. The
‘maintenance objectives for vegetated swale systems include keeping up the hydraulic and
: removal efficiency of the channel and maintaining a de.nse, healﬂny grass cover,

Maintenance actwm&s should include periodic mowing (wzth grass never cut shorter than the
" design flow depth), weed control, wtering during drought conditions, reseeding of bare aress,
and clearing of debris and blockag&s Cuttings should be removed from the channel and -
disposed in a local composting facility. Accumulated sedinient should also be removed :
.. 'manually to avoid concentrated flows in the swale. The apphcatzon of ferhhzers and pﬁﬁmd&
. should be minimal.

- Anbﬂleraspectofagoodmmntename plan is repairing damagedareasmﬂ:lmachannel. For .
example, if the channel develops ruts or holes; it should be re dunhzmg a stitable soil that -
‘is properly tamped and seeded. The grass cover should beﬂmk, if it is not, reseed as necessary.

" Any standing water removed during the maintenance operation must be disposed to a sanitary
sewer at an appraved discharge location. Residuals (e g, silt, grass cuttings) must be disposed -
 in accordance with lacal or State requirements. Maintenance of grassed swales mostly involves

+ ‘maintenance of the grass or wetland plant cover. “Typical maintenance activities are '

summanzed below: - _ .

w Inspect swales atleast twice amually for erosion, damage to vegetahcn, and sediment and
_ " dehris accumulation preferably at the end of the wet season to schedule summer - . Coe
' il maintenance and before major-fall runoffto be sure the swaleis ready for winter. However, oo
P _ additional inspection after périads of heavy rumoff is desirable. The swale should be’ checked '
- - for debris and litter, nnd areas of sediment accumulatmn. _

om Grass height andmomng frequency may not have a large 1mpact on pollutantremoval
‘ Consequently, mowing may only be necessary once or twioe ayear for safety or aestheucs or
- tosuppress weedsand woody vegetanon. - O

: - -"I‘rashtendsmacmmﬂntemswaleargas,paruaﬂm-l alonghighways 'Iheneedforhtm o

©. " removal is determined ﬂ:rough‘ penodlc_mspecb,on, but htter should always be removed
priortomomng

b . 'Seduuent acmxmulahng near ot 'verts andm channe]s should'be remoy edwhen 1tbu11dsup
o ""tﬂ 75 mIn(s in ) at any spot, or covers vegetation

= Regularly inspoet swalds for pools of sbandmg watcr: Swales canbecume a nuisance due to
. mosquito breeding in standing water if obstructions develop (¢.g debris aceummulation, © -
 invasive vegetaton) and/or if proper ¢ amage_slopes are notimplems nmd and mamtamed. :

: Califomia Stormwater. BMP Handbook
New Development and Redevelopment.
: www cabmphand::o&s com . e
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Veg gtated"Swal‘e- ) - TC-30

Cost - : :
Construction Cost ‘ : ) .

" Little data is available to estimate the différence in costbetween verious swale designs. One
study (SWRPC, 1991) estimated the construiction cost of grassed channels at approximately
$0.25 per fiz. This price does not include design costs or contingencies. Brown and Schueler -
(1997) estimate these costs at apptoximately 32 percent of construction costs for most

- stormwater management practices. For swales, however, these costs would probably be
significantly higher since the construction costs are so low compared with other practices. A

- morerealistic estimate would be a total cost of approximately $0.50 per ft?, which compares

" favorably with other stormwater mariagement practices. o : '

S3anudry:2003 T Califorhla Stormwater BMP Handbook
s et e e New Development and Redeveloptnent:
e vewesbmphendbodksicom.
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cTe30 _Ve_getate_d-swale'

Mamtemmcc Cost

Caltrans (2002) estimated the expected anmual méaintenance cost for a swale w1th a tributary

- area of approximately 2 ha at approximately $2,700. Since almost all maintenance consists of
-mowing, the costis fundamentally a function of the mowing frequency. Unit costs developed by
" SEWRPC are shown in Table 3. In many cases vegetated chaninels would be used to convey

. rimoff and would require periodic mowing as well, so there may be little additional cost for the -

- water quality component. Since essentially all the activities are related to vegetation
o mana,gement, no special training is required for mamtename pemonnel _

. References and Sources of Additional Informatlon
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ATTACHMENTF
OPERATION AND MAINTENANCE PROGRAM FOR
- TREATMENT BMP

(Note INFORMATION REGARDING OPERATION AND MA!NTENANCE CAN BE
OBTAINED FROM THE FOLLOWING WEBSITE:
HTTP//WWW,.SDCOUNTY.CA.GOV/DPW/WATERSHEDSA AND DEV/SUSMP.HTML)




1.0 OPERATION AND MAINTENANCE PROGRAM
The operation and maintenance requirements for each type of BMP are as foliows

1.1 Bio-Filters
The operation and maintenance requirements of a swale are as follows:

Vegetation management to maintain adequate hydraulic functioning ant to 11m1t habitat
for disease carrying animals,

Animal and vector control.

Periodic sediment removal to optimize performance.

Trash, debris, grass trimmings, free pruning, and leaf collection and removal to prevent
obstruction of the swale. :
Removal of standing water, which may contribute to the development of aquatzc plant
communities or mosquito breeding areas.

Removal-of graffiti. :

Preventative maintenance of BMP equipment and structures,

Erosion and structural maintenance to prevent the Ioss of soil and malntaln the
performance of the swale.

Insnection Frequency

The facility will be inspected and inspection visits will be completely documented:

.

Once a month at a minimum.
After every large storm (storms with more than 0.5 inches of precipitation).
Weekly during extended periods of wet weather.

Aesthetic and Functional Maintenance

Aesthetic maintenance is 1mp0rtant for public acceptance of stormwater facﬂrtles
- Functional maintenance is important for performance and safety reasons.

3 ﬁ':f.'_ :_Z':j_._Aesthetlc Mamtenance

- _ 5..The followmg act1v1t1es Wlll be mcluded in the aesthetre marntena.nce program ;

' ’.'Functlonal Mamtenance e

~ of a Swale and to dlscourage addmonal grafﬁtl or other acts of vandahsm L
_:Grass trlmmmg Trimming of ; grass will be done on the Swale, aro nd fences, at th' i

 and outlet structures, and samphng structures. _
" Weed Control Weeds will be removed through mechamcal mea.ns Herblclde _w111-not be" NI
e used because these chelmcals may nnpact the water quahty momtonng" e SN

- Both forms of maintenance w111 be combmed into an overall Stormwater Management o

Graffiti Removal. Graffiti will be removed in a tlmely mianner to improve the appear 1




o Correctwe Mamtenance

Functional maintenance has two components:
e Preventive maintenance
s (Corrective maintenance

Preventive Maintenance

Preventive maintenance activities to be instituted at a Swale are:

¢ Grass Mowing. Vegetation seed mix within the Swale is designed to be kept short to

maintain adequate hydraulic functioning and to limit the development of faunal habitats.

e Trash and Debris. During each inspection and maintenance visit to the site, debris and
trash removal will be conducted to reduce the potential for inlet and outlet structures and
other components from becoming clogged and inoperable during storm events.

- e Sediment Removal. Sediment accumulation, as part of the operation and maintenance
program at a Swale, will be monitored once a month during the dry season, after every
large storm (0.5 inch), and monthly during the wet season. Specifically, if sediment
reaches a level at or near plant height, or could interfere with flow or operation, the
sediment will be removed. If accumulation of debris or sediment is determined to be the
cause of decline in design performance, prompt action (i.e., within ten working days) will
be taken to restore the swale to design performance standards. Actions will include using
additional fill and vegetation and/or removing accumulated sediment to correct
channeling or ponding. Characterization and Appropriate disposal of sediment will
comply with applicable local, county, state, or federal requirements. The swale will be

-regraded, if the flow gradient has changed, and then replanted with sod.

¢ Removal of Standing Water. Standing water must be removed if it contributes to the
development of aquatic plant communities or mosquito breeding areas.

e Mechanical and Electronic Components. Regularly scheduled maintenance will be

- performed on fences, gates, locks, and sampling and monitoring equipment in accordance
- with the manufacturers' recommendations. Electronic and mechanical components will be
- operated during each maintenance inspection to assure continued performance.

¢  Fertilization and Imgatmn The vegetation seed mix has been designed so that
fertilization and irrigation is not necessary Fertlhzers and m'lgatlon Wlll not be used to
‘maintain the vegetatlon

S o _;Ehmmatlon of - -Mosquito Breedmg Hab1tats The most effectlve mosqmto control" S e

; '-program i 'one that elnmnates potent1a1 breedmg habltats gy

L _Correc’ave mamtenance is requlred on an emergency or non-rout;me basm to correct problems_f. Cwlnien

't1V1tles mclude

_'and to restore the mtended operauon and safe functlon of a Swale Correetwc mamtenanee o 'f:

" Removal of- Debns and Sedlment Sedlment debns, and trash WhICh 1mpede the_ o SR
R A :hydrauhc functioning of a Swale and prevent. vegetative growth “will be removed and *
i properly dlsposed Temporary arrangements ‘will be made for handlmg the “sediments AR
-__-__unlll a permdnenl drrdngement is nmde Vegelalwn will be 1e-estabhshed aftei eedunent o 3




i "__'.Hazardous Waste R

e Structural Repairs. Once deemed necessary, repairs to structural components of a Swale
and its inlet and outlet structures will be done within 10 working days. Qualified
individuals (i.e., the designers or contractors) will conduct repairs where structural
damage has occurred.

¢ Embankment and Slope Repairs. Once deemed necessary, damage to the embankments
and slopes of Swales will be repaired within 10 working days).

» Erosion Repair. Where a reseeding program has been ineffective, or where other factors
have created erosive conditions (i.e, pedestrian traffic, concentrated flow, etc.),
corrective steps will be taken to prevent loss of soil and any subsequent danger to the
performance of a Swale. There are a number of corrective actions than can be taken.
These include erosion control blankets, rip rap, sodding, or reduced flow through the
area, Designers or contractors will be consulted to address erosion problems if the
solution is not evident. _ :

« Fence Repair. Repair of fences will be done within 30 days to maintain the security of the
site.

e Elimination of Animal Burrows. Animal burrows will be filled and steps taken to
remove the animals if burrowing problems continue to occur (filling and compacting). If
the problem pérsists, vector control specialists will be consulted regarding removal steps.
This consulting is necessary as the threat of rabies in some areas may necessitate the
animals being destroyed rather than relocated. If the BMP performance is affected,
abatement will begin. Otherwise, abatement will be performed annually in September.

e General Facility Maintenance. In addition to the above elements of corrective
maintenance, general corrective maintenance will address the overall facility and its
associated components. If corrective maintenance is being done to one component, other

. components will be inspected to see if maintenance is needed.

Maintenance Frequency
~ Section 5.1 lists the schedule of maintenance activities to be implemented at a Swale.

' Debns and Sediment Disposal : .
Waste generated at swales is ultimately the responmblhty of the owner. Disposal of

o sediment, debris, and u'ash will comply with apphcable local 'unty, state and federal waste R i

g ;controi programs

Suspected hazardous wastes wil be analyzed to determme dlsposal optlons Sk e

' Hazardous wastes generated onsite will be handled. and disposed of according to'
pplicable local, state, and federal regulations. A solid or liquid waste is considered -
_a' hazardous waste |f 1t exceeds the cntena Ilsted m the' _Tltle 22 Artlcle 11--




County of San Diego
DEPARTMENT OF PUBLIC WORKS

5355 OVERLAND AVE, SUITE 2188
SAN DIEGO, CALIFORNIA $2123-1208

{858) £64-2212 FAX: (858) 268-0461
Wab 8ite: sdedpw.org

JOHN L. SNYDER
- DIRECTOR

November 28, 2005

 Stewart McClure
Clearwater Solutions, inc.
2259 Lone Oak Lane
Vista, Ca 92084

Dear Mr. McClure:
CLEARWATER SOLUfION FOR USE IN THE COUNTY OF SAN DIEGO

The County of San Diego (County) has reviewed your inquiry regarding the approva! of
ClearWater Solution™ Best Management Practice {BMP) for use in the County of San
Diego. - | :

Since the County regulates the use of structural treatment control BMPs only in the
- unincorporated portions of the County, this response has no applicability to projects
‘located within incorporated cities in the County. Furthermore, the County does not

- After reviewing the Information ‘provided to the County, ClearWater Solution™ BMP.
. shall be acoapied for use as a sinuclural treatment BMP under the Gategory of fitration
 systom. This docision s based on test resuls from San Diego State Univeraty. |

 Thank you for informing the County about your produc, If you have any questons or
- ~heed additional information, please contact Cid Tesoro, _Flood Control Engineer, at

P _.';"::  (_35_3) 694-3672, or e-mail at id. Tesoro@sdcountv.ca.gov.

Sincerely,

PR

Kids e The Eﬁvirohment + Safe and Livable Communitfes



_WHAT IS YOUR NPDES COMPLIANCE CRITERIA?

Typical Street Right-of-way for:
ClearWater BMP Treatment Capacity

Rainfall Intensity, Inches/Hr 0.20 [0.25 | 050 | 0.75 | 1.0
R.0.W. Treatment Capacity, Acres 25 | 20| 1.0 [ 0.67 | 0.50

* treatment capacity = 200 gpm before flow bypassing occurs .46 cfs

ClearWater BMP Design Feature Specifications . Benefits

Consideration _ ,
Targeting Urban Retrofit and New Filters up to 1.5" of rain per hour, At

Conserves land for other uses;

Development: Impervious surface runoff | .50" of rain per hour unit can handle opfimizes land use where space Is at
capture and treatment area equwalent 43,560 square feet of drainage (1 acre). | a premium, e.g., urban retrofit.
Flow Thru Deslgn Limits: '
Continuous flow-thiu design limit 200 gpm (based on a 5/8" weir opening) | Exceeds NPDES criteria for “first
‘ - : "~ | flush".
Overflow flow-thru to flood system 250 gpm (based on a _" weir opening) | No clogging of stormdralns
Primary Chamber Capacity Coarse Settling Cover and Back-panel Baffle ensures
‘ 5.5 cf capacity . that it never sccurslre-suspends
sediments.

Secondary Chamber Capacity Fine Settling _"to 5/8" submerged neckfdown

. : between chambers ensures stilling

‘ : and sedimentation.
Final Chamber: : : . | Soluable Filtering : ‘Soluable Filtration including Bacteria.
Filter Media: Targeting: -+ | » Pollution reduction at/near the
s  Perlite-zeolite mix »  Metals, emulsified hydrocarbons, sourcs.
¢ AbTec panel smart sponge (option) organics (chlorine, ammania) s  Removal efficiencies: 97% TSS
s Rubberizer oil-sock s Pathogens 86% Qil and Grease (0&G),
¢  Fish Filter pad | » Floating hydrocarbons 81% for lead (Pb}, 83% for Zinc
o ' ¢ Larger diameter suspended solids (Zn).

I +  Satisfactory rates for heavy
o : o metals in solution.
Maintenance Requlrements: As required. Can be done from the curb | Does not require sophlstlcated

¢ Fliter media | using shop vac and generator or system. Is accessed from the curb.
‘L*___Sediment removal = | pumper truck. : : o '
Fabrication Materials L .304 gauge stainless stesi, 16 GA . | Won'tcorrode, -~ -

.} Outslde Dinmienslons - oot 307 wide; 307 high atreartapersto20™ ] G
Sl e s at front, 34"frontto backlncludsngtrash 1 :
A_ssem_bly_ L e T -Assembtes In3|de existing drain box S

'Can be retrofi tted to older systems if '_ .

EESESRTN R B = o] boxis large enough NarrowerModei

SR RN S e is available. - . .
Mosqulto Free RN : Self-dralnlng i - | Presents no health hazard ]
= [ 'Water Capture: 100% (at200 gpm with - |- Design brings all waterthrough the ~- | Treats all water; captures al! tr__ash;'g _

-1 :system; water tight seals between waI! ol
of drain box and-ﬁlter. _ .

_ 5!8" weir openlng)
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| . N
The ClearWater BMP
Curb Inlet Filter

The ClearWater BMP is a powerful advancement
in sidewalk curb inlet filtration technology. The.
patent-pending, filter train design '
allows stormwater flows to be
screened, settled, and then filtered,
all within the confines of an existing -
curb inlet drain box. This aggressive
filtration design significantly reduces
concentrations of trash, sediment,
hydrocarbons, metals, and nutrients.
Specifically designed for retrofitting
within the existing curb and

gutter infrastructure, it handles
heavy storm flows with ease, dry-
weather flows expertly, utilizes
mosquito free technology and
requires no excavation or concrete
modification. The ClearWater

BMP truly is your curb inlet
pollution solution.

Features

« Fits into existing curb inlets
. ,Non-scom'ing
* Large storage capacity
¢ Easy street level maintenance
. * No clogging under heavy flows
. * Durable stainless steel constructlon
¢ Affordable 3

. Hzgh removal rate of Total Suspendéd
Solids - 97% : S

N B Located close to pollutant sources

# Reduces concentrations of trash, sediment, - C I ea rWate r S O I U t i ons ™

: . hydrocarbons, metals and nutrients e : -
. NPDESCUmphaIlt now@dmﬂmfﬂmﬁ STORM DRAIN _S PECIALISTS
S iy T S . 2259 Lone Oak Lane * Vista, CA 92084

www.ClearWaterBMP.com

Toli Free: 800-758-8817 # F: 760-598-1371 .



System Operation

The ClearWadter BMP is a powerful
‘advancement in sidewalk curb inlet filtration

- technology. Specifically designed for retrofitting
under the sidewalk within the curb and gutter
system, it handles heavy storm flows with ease,
utilizes mosquito free technology, and requires no
excavation or concrete modification.

~ The revolutionary design of the ClearWater BMP
* allows storm water to be screened three times,

settled three times, make constant surface contact
with an oil and grease separator, pass through a
synthetic mesh filter, and finally pass through a
column of porous media comprised of natural
zeolites, perlite, and activated carbon. Filter media
can be tailored to site specific needs. These
media and the unique engineering design of the
filter support containing them, enhances removal
of smaller particulates, thus improving the quality
of life downstream. _

Performance Testing

Using the “typical” storm water calculations of 0.2 inches (3,780 gallons) of rain per hour for an ordinary
curb inlet, the ClearWater BMP performed very well. Proven testing from San Diego State University
shows the ClearWater BMP has removal rates of 97% for total suspended solids (TSS), 86% for oil

and grease (O & G), 81% for lead (Pb), and 83% for zinc (Zn). Satisfactory rates of removal were
accomplished with heavy metals in solution, a claim that will not be found in most competitors
literature since most only clean out larger settled constituents, while the finer materials flow
downstream contaminating wildlife and beaches. - I o : :

edia Filter at 64 GPM  What is your NPDES compliance citeria? -

‘| -+~ "Rainfall Intensity, Inches/Hr. | 0.20 [ 0.25 | 0.50 | 0.75' RS
TSS: Total Suspended Solids __ | [R.OW. Treatment Capaity, Actes| 2.6 | 20 | 1.0 | 0.67| 050 |
. 08G:Oli & Gredse e EOOGPM (46 CFS)before bypassing ocours,
. Poilead | st S

. www.ClearWaterBMP.com . Toll Free: 800-758-8817  F: 760-598-1371
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Wet 'Poh_ds_'

Table 1 Califarnia Wetland Vegetation
Botanical Name Common Name
BACCHARIS SALICIFOLIA MULE FAT
FRANKENTA GRANDIFOLIA HEATH
SALIX GOODINGII BLACK WILLOW

| sauix .LASIOLE.P_IS ARROYO WILLOW
SAMUCUS MEXICANUS MEXICAN ELDERBERRY
HAPLOPAPPUS VENETUS COAST GOLDENBRUSH
DISTICHIS SPICATA SALT CRASS
LIMONIUM CALIFORNICUM COASTAL STATICE

| ATRIPLEX LENTIFORMIS COASTAL QUAILBUSH
BACCHARIS PILULARIS | CHAPARRAL BROOM
MIMULUS LONGIFLORUS MONKEY FLOWER
SCIRPUS CALIFORNICUS BULRUSH
SCIRPUS ROBUSTUS | BULRUSH
TYPHA LATIFOLIA BROADLEAF CATTAIL

| JUNCUS ACUTUS 'RUSH
- Mamtenance

The amount of maintenance required fora ‘wet pond is highly dependent on local regulatory
agencies, particular health and vector control agendes. These agencies are often extremely
_ -concerned about the potential for mosquito breeding that may occur in the permanent pool. Even
thiough mosquito fish (Gambusia affinis) were introduced into a wet pond constructed by Caltrans in
the San Diego area, mosquito breeding was routinely observed during inspections. In addition, the
vegetation at this site became sufficiently dense on the bench around the edge of the pool that
mosquito fish were unable to enter this drea to feed upon the mosquito larvae. The vegetation at this
site was particularly vigorous because of the high nutrient concentrations in the perennial base flow
~+ (15.5 mg/L NO3-N) and the mild climate, which permitted growth year round. Consequently, the
" vector control agency required an annuai harva;t of vegetaﬁon to address this situation This hawest

5 can be very expensive.

. On the other hand, routine harvesting mayincrease nutrient removal and prevent the export of these
-~ constituents from dead and dying plants falling in the water. A previous study (Faulknerand -

: Richardson 1981) documented dramatlc reductions in nutrient removal after the first several years
(i of operatton and related it to the vegetation achieving a maximum density. That content then -

o decreases through the growth season, as the total biomassincreases In effect, the total amount of

- gofis ' _  California Storr'nwater BMP Handbook ' Jamary 2003
o PR New Development and Redevelopmenit
www cabmphandbooks, com



WetPonds ', __ Tcz20

nutrlents/mz of wetland remains essentially the same e from June through September when the
plants start to put the P back into the rhizomes.  Therefore harvesting should occur between June
and September. Research also suggests that harvestmg only the foliage is less effective, since avery
small percentage of the removed nutrients is taken out with harvesting :

Since wet ponds are often selected t‘or their aesthetic considerations as well as pollutant removal,
they are often sited in areas of high visibility. Consequently, floating litter and debris are removed
more frequently than would be required simply to support proper functioning of the pond and outlet.
‘This is one of the primary maintenance activities performed at the Central Market Pond located in

- Austin, Texas. In this type of setting, vegetation management in the area surrounding the pond can_
also contribufe substanlially to the overall maintenance requirernents

One normaily thinks of sediment removal as one of the typieal activities performed at stormwater
BMPs. This activity does not normally constitute one of the major activities on an annual basts. At
the concentrations of TSS observed in urban runoff from stable watersheds, sediment removal may -
only be required every 20 years or so. Because this activity is performed so infrequently, accurate

~ costs for this activity are lacking,

Inaddition to regular.maintenance activities needed to maintain the furiction of wet ponds, some
design features can bé incorporated to ease the maintenance burden. In wet ponds, maintenance
reduction features include techniques to reduce the amount of maintenance needed as well as
techniques to make regular maintenance activities easier - -

One potential maintenance concern in wet ponds is clogging of the outlet. Ponds should be designed
_with a non-clogging outlet such as a reverse—slnpe pipe, or a weir outlet with a trash rack. A reverse-
slope pipe draws from below the permanent pool extending in a reverse angle up to the riser and
establishes the water elevation of the permanent pool. Because these outlets draw water from below
- -the level ot‘ the permanent pool, they are Jess likely to be clogged by floating debris : '

| Typical maintenance activities and frequencies include

x  Schedule sermmiannual inspections forburrows sediment accumulation structural integrity of the
_-outiet and litter accumulation B - : : : R

| IS Remove accumulated trash and debris in the basin at the middle and end of the wet season‘ The -
RS | _ency of this actlvity may be altered to meet specific site conditlons and aesthetic i il o

L . '.'Where pemiitted.jby the Department of .Fish.and Game or other agency regulauons stock wet .
. ;gponds/constructed wetlands regularly with mosquito fish (Gambus:a spp) to. enhance natural
-mDSquitoandrnidgecontrel e : : SR L S LNEIR I P

o " ,,-Introduce mosquito fish-and maintain:vegetaﬁon to assist their movements to contrel _
S mcsquitoes. aswellasto prmide access for vectorinspectors An annual vegetation harvest in
- surrirmer appears to be optimum, in that it s after the bird breeding season, mosquito fish can’

T sols
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" . = Maintain emergent and perimeter shoreline vegetation as well as site and road access to facilitate

vector survelllance and control activities.

 Remove accumulated sediment in the forebay and regrade about every 5-7 years or when the
accumulated sediment volume exceeds 10 percent of the basin volume. Sediment removal may
" not be required in the main pool area for as long as 20 years.

‘ Cost :
Construction Cost

- Wet ponds can be relatively inexpensive stormwater practices; however, the construction costs
associated with these facilities vary considerably. Much of this variability can be attributed to the -
degree to which the existing topography will support a wet pond, the complexity and amount of
concrete required for the outlet structure, and whether it is installed as part of new construction or
implemented as a retrofit of existing storm drain system.

A recent study (Brown and Schueler, 1997) estimated the cost of a variety of stormwater
management practices. The study resulted in the following cost equation, adjusting for inflation:

C = 24.5%0705

where:

C-= Construction, design and permitting cost;

V= Volumein the pond to include the 10-year storm {ft%).
‘ Using -_this equation, typical construction costs are:

| $45,700 for a 1 acre-foot facility

$232,000 for a 10 acce-foot facility

$1, 170 000 fora 100 acre—foot facility

In contrast, Caitrans (2002) reported spending over $448,000 for pond with a total permanent

~ pool plus water quality volume of only 1036 m?® (0.8 ac.-ft,), while the City of Austin spent $584,000
~ (including design) for a pond with a permanent pool volume of 3,100 m® (2.5 ac.-ft). Thelarge
~ discrepancies between the costs of these actual facilities and the mode! developed by Brownand

" Schueler indicate that construction costs are highly site specific, depending on topography, soils

B subsurt‘ace conditions the local labor rate and other considerations

i _Maintenance Cost

For ponds the annual cost of routine maintenance has typically been estimated at about Jto 5

s percent of the constructlon cost; however, the published literature is almost totally devoid of actuai

.: - maintenance costs. -Since ponds are long—lived facilities {typically longer than 20 years) major
maintenance activitlep are unlikely to occur durlng a relatively short study _

s ; Calttana (2002) estimated annual maintenance costs of $17 UDU based on three years of monitoring = e
SR ofa pond treating runoff from 1.7 ha. Almost’ all the activities are associaterd with the annual e
Lo vegetatlon harvest for vector control Total cost at this site fails within the 3- 5% range reported

100f16 0, 7o California Stormwater BMP Handbook . U january 20030 .
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- above; however, the construction ¢dsts were much higher than those estimated by Brown and - . .

“ Schueler (1997). The City of Austin has been reimbursing a developer about $25,000/yr for wet-pond
meintenance at a site located at a very visible location. Maintenance costs are mainly the result of
vegetaiion management and litter removal. On the other hand, King County estimates annual
maintenance costs at about $3,000 per pond; however, this cost likely does not include annual
extensive vegetation removal. Consequently, maintenance costs may vary considerably at sites in
California dependmg on the aggressiveness of the vegetation management in that area and the .

* frequency of iitter removal
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ATTACHMENT H-Mechanisms to Assure Maintenance

FIRST CATEGORY: _
The County should have only minimal concern for ongoing maintenance. The proposed BMPs inherently "take
care of themselves”, or property owners can naturally be expected to do so as an incident of taking care of their

property

Typical BMPs:
O Biofilters (Grass swale, Grass strip, vegetated buffer)
(7 Infiltration BMP (basin, french);

For TM 5406 First Category BMPs are: grass swales as shown on the BMP map that is a part of this SWMP.,
These BMP's will be maintained by the homeowner and/or the HOA as a part of their regular property
maintenance. Annual maintenance is estimated at $1,249.58 per Appendix H of the SUSMP Manual.

Funding:
None Required.

Mechanisms to Assure Maintenance
See notes 1 through 5 on following page.

SECOND CATEGORY:

The County needs to assure ongoing maintenance. The nature of the proposed BMPs indicates that it is
appropriate for property owners to be given primary responsibilify for maintenance; on a perpetual basis {unless
a storm water utility is eventually formed). However, the County (in-a "backup” role} needs to be able to step in
and perform the maintenance if property owner fails, and needs to have security to provide funding for such
backup maintenance. Security for "backup" maintenance after the interim period (5 years) would not be
provided, however primary owner maintenance responsibility would remain. if a storm water utility or other
permanent mechanism is put into place, it could assume either a primary or backup maintenance role.

Typical BMPs:

+ Biofilters;

+ Small Detention Basins;

* Infiltration BMP, and, .
+ Single Storm Drain inserts, Oil/Water separator, Catch basin insert & screens.

For TM 5406 Second Category BMPs are: Clearwater BMP filiration devices & wet ponds as shown on the BMP
map that is a part of this SWMP.,

Primary responsibility for maintenance of the Clearwater filtration BMP's shall be given to the homeowners
and/or HOA. Annual operation and maintenance costs for the Clearwater BMP's are $400 per the
manufacturer’s literature. Funding for maintenance will be paid for by the HOA. A security of $2,000 will be
provided for the first five years.

Property owners, through the HOA, will have primary responsibility for maintenance of the wet ponds on a
perpetual basis. Funds for maintenance will be collected from the HOA fee. Annual maintenance costs for the
- wet ponds will be $10,412.38. A security of $52,061.90 will be required for the first five years.

Funding;
Developer would provide the County with security fo substantiate the maintenance agreement, which would

remain in place for an interim period of 5 years. The amount of the security would equal the estimated cost of 2
years of maintenance activities. The security can be a Cash Deposit, Letter of Credit or other form acceptable to

the County.




Mechanisms to Assure Maintenance:

1. Storm water Ordinance Requirement: The WPO requires this ongoing maintenance. In the event that the
mechanisms below prove ineffective, or in addition to enforcing those mechanisms, civil action, criminal action
or administrative citation could also be pursued for violations of the ordinance.

2. Public Nuisance Abatement: Under the WPO failure to maintain a BMP would constitute a public nuisance,
which may be abated under the Uniform Public Nuisance Abatement Procedure. This provides an enforcement
mechanism additional to the above, and would allow costs of maintenance to be billed to the owner, a lien
placed on the property, and the tax collection process to be used.

3. Notice to Purchasers. Section 67.819(e) of the WPO requires developers to provide clear written notification
to persons acquiring land upon which a BMP is located, or others assuming a BMP maintenance obligation, of

the maintenance duty.

4. Conditions in Ongoing Land Use Permits: For those applications (listed in WPO Section 67.804) upon whose
approval ongoing conditions may be imposed, a condition wilt be added which requires the owner of the land
upon which the storm water facility is located to maintain that facility in accordance with the requirements
specified in the SMP. Failure to perform maintenance may then be addressed as a violation of the permit, under

the ordinance governing that permit process.

5. Subdivision Public Report: Tentative Map and Tentative Parcel Map approvals will be conditioned to require
that, prior to approval of a Final or Parcel Map, the subdivider shall provide evidence to the Director of Public
Works, that the subdivider has requested the California Department of Real Estate to include in the public report
to be issued for the sales of lots within the subdivision, a notification regarding the maintenance requirement.
{The requirement for this condition would not be applicable o subdivisions which are exempt from regulation
under the Subdivided Lands Act, or for which no public report will be issued.) ‘

6. BMP Maintenance Agreement with Easement and Covenant: An agreement will be entered into with the

County, which will function three ways:
(a) It will commit the [and to being used only for purposes of the BMP,
(b) It will include an agreement by the landowner, to maintain the facilities in accordance with the SMP (this

obligation would be passed on to future purchasers or successors of the landowner, as a covenant); and
{c) It will include an easement giving the County the right to enter onto the land (and any necessary adjacent

land needed for access) to maintain the BMPs,
This would be required of all applications listed in WPQO Section 67.804. In the case of subdivisions, this

easement and covenant would be recorded on or prior to the Final or Parcel Map.




ATTACHMENT I

Low Impact Design Techniques

The project uses the following LID techniques to reduce the impact of run-off:

1) Shared dnveways.
2) Detention basin connected to roof downspout (down-slope from building).
o 3) Buildings aligned with topography to reduce grading.
4) Swale along parkway collects street run-off.
5) Roof drainage directed to landscape.






